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ABSTRACT 

This study investigated two methods for establishing 
a systematic, selective, attending strategy in a memory task for 
children. One method was direct training of a specific strategy, 
employing instructions, fading, modeling, and prompts to direct the 
child's attention to the relevant features and to organize systematic 
looking behavior. The second method involved the design of'the 
stimuli, making relevant features perceptually more (or less) 
salient. Observing behavior and short-term recognition were studied. 
Sixty 3 1/2-to-5 1/2-year-old children matched pictures from memory 
with either strategy training for systematic scanning or placebo 
practice followed by transfer. One-third of the subjects in each 
condition saw stimuli with relevant portions made perceptually 
salient, another third with irrelevant portions salienr, and the rest 
with no portions salient. Strategy training enhanced systematic 
relevant observing behavior and facilitated recognition in both 
training and transfer. Stimulus saliency, when irrelevant, interfered 
in training for placebo subjects. Saliency directly influenced 
looking behavior only for young subjects in the early part of each 
trial. (Author/SB) 
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Al5STi5ACT 

ObaerviuB behavior and short-term recognition were studied in a 
traininc and transfer design. Three- to- five-year-olds matched 
pictures from meraory with either strategy training for systematic 
scanuinR or placebo practice followed by transfer. One-third of 
the subjects in each condition sav; stinuli with relevant portions 
wade perceptually salient, another third with irrelevant portions 
salient, and the rest with no portions salient. Strategy training 
enhanced systematic relevant observing behavior and facilitated 
recognition in both training and transfer. Stimulus saliency, when 
irrelevant, interfered in training for placebo subjects. Saliency 
uirectly influenced looking behavior only for young subjects in the 
early part of each trial. 
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i::tkodi;ctio:; 

The present study cxanines three facets of children's attentlonal 
behavior in relation to learning; and short-term memory. They include 
tlie development of systematic attentional strategies, the source of 
control of attentional behaviors, and the focusing of attention on 
relevant stimulus dinensions. 

A number of studies have indicated developmental changes in 
these facets of attention. In both the haptic (active touch) and 
visual sensory modalities, partial and passive attentional behaviors 
in young children is replaced in older children by more active, 
systcnatic, and exhaustive strategies of search (Abravenel, 1968; 
Drake, l')70, Vurpillot, TXT; Zaporo?:hets , 1965). Vurpillot (1968), 
in a study \7here children's oye movements v:ere recorded vjhile 
performing a "same-different'^ judnjjient task, found that children 
three to «ix years of ar^e scanned the stimuli partially and made 
judgments (frequently erroneous) on the basis of insufficient infer- 
nation. At about age five, raore systeraatic, active, and exhaustive 
scanning stratei',ics becan to appear and v/ere adopted by most 
children over six years of a^e, with correspondingly increased 
accuracy. 

In a second developmental trend, passive control of attention by 
stimulus properties gives way in older children to attention controlled 
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loclt-al. tix^Ai (lonnru!«. Mhon suipuli are orsanixed in perceptual 
displays, younr\ children's search beliavior, vhethor it he naniinR 
the stirauii (Kll-.ind l/eir.s, 1967) or ashinc qu*tttlons (Ault , 1973; 
Van Horn r>art2, 196^) is f^uitlcd by the orr^^anization inherent 
in the perceptual display. Older children's search behavior, on 
the othnr h.nnd, is nore task- and lop.ic-cuided , regardless of the 
perceptual orcani^ation provided (Olson, 1966; ^^osher Ilornsby, 
1960) • Similarly, when children are presented a task containing 
a preferred and a non- preferred stimulus dimension, young children 
explore the preferred dimension more often than older children, 
rep.ardless of vliet'^or it is relevant. Older children (fourth- 
r.raders) are nore able to ignore tlieir preferred dinension and 
respond to that vjhich is relevant (Lehnan, 1972). 

Other studies suggest an increased selectivity of attention vjith 
age (Lehnan, 1^72; -accoby L Konrad, 1966:. 1967- Siegel, 1968; Pick, 
Christy, Frankcl, 1972). Older children, vjhen told on which 
dimension multidinensional stimuli are to be cor.pared, react faster 
to the information presented on that dimension than younger children 
(Picl: et al., 1972) and restrict their attention to that dimension 
more than younger children (Lehman, 1972). 

Correlated v/ir.h these developmental changes in children's 
attentional behaviors is an improvement vjith age in children's 
learnin^^, and memory. This . improvement in children's learning and 
memory v/ith age nay be directly related to their attentional 
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processes. 'Jlujti scAoctiva attention to a relevant dinonsion on a 
lenrniur. task is enhanced, cither hy pretrainlnp, choicer on that 
dincnfjlou (Caron, . Tlphe, l')63) , cr by an assessed preference 

for tliat dincnslou (Snilcy L ^'elr, i9C&; Tiche, Ti^he, Uatorhouso, 
Vasta, 1?7()), or by trainii^.^,; specific attentional behaviors to 

timt dimcnfjion (Urir.ht Glincr, lOri::) , subsequent learning on that 

dirension is facilitated so lonr, as that dimension or feature is 

relevant (Caron, TK^?- Ti^hc, ct al,, 1970) and impeded when it is 

irrelevant (Snilcy r; '!eiv, 1966). 

Th(:re are fe\' s^tudies on the relation botv^een attention and 
nenory. Tn one series of studies on memcry developpent, l!aith (1971) 
found that five-year-old children performed as well as adults on a 
i.ieriory tash \/hcn only one stinulus ^-as presented at a time. If many 
stimuli \;t:re presented at once, children, but not adults, had 

difficulty, except vrhen a stiiiulus cue was raade available to them. 
This cue v>ar. tliouglit to facilitate systematic processing of the 
iiifonnation. Tliis evidence, however, v:as only suggestive, since 
only a cue for a strategy \:as nade available. A systematic atten- 
tional r;tratej3y vuis. not directly trained and recorded. 

Just as bein[j; trained to attend selectively and systematically 
to a stimulus feature should facilitate learninr. and memory, so at 

the perceptual level, performance should be better when the percep- 
tually salient features are informative than when they are not. 
Hoxrever, v;]ien selective, attcn.tion is directed one \;ay by stimulus 

saliency and another \;ay by lo^ic, logic should override perceptual 

saliency, since it should be more reliably related to reward in any 

given tasl:. Tecause perceptual saliency as a basis for attention 

will cone to be replaced by logical considerations when they are 

available, there are restrictions on the conditions under which 

perceptual saliency should have effects on selective attention and 
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clicrely on loarninr. nnd imudiue recopnit: Ion . rercontual snlic^ncy 
cffecta should ho detoctod priMarily (a) v;ith younger rather than 
older chlldron, (h) v/ith children who are not lilvcn a lo[;ical, 
iKiloctlvo, attending' ylrato.^:y as conparod uith children v;ho arc 
fjivcn such a .ntratcf'.y, and (c) in the early phases of a task \'hcn 
neLtiicT the ivtinull nor the task are faiiiiliar and a syatewatic 
stratGf.y has not been developed - 

Tlie follov/ini^, study invcstinated t\:o netiiods for establishing 
a systoratic, selective, attendin:^, stvateir.y in a mcnory taskv. ^ne 
netted vas direct training, of a specific strategy, enploying instruc- 
tions, fading, nodelinr;, and prompts to direct the child's attention 
to tlie relevant features and to organize systematic looking behavior. 
The second r.ethod involved the deslp,n of stinuli so that the 
relevant feature-, ireire perceptually .lore (or less) salient. 

It yas predicted that tlie second nethod v;ould be more effective 
for younger children tlian older children and for children not ci^cn 
strategy traininp, than for those uho vcve given training. It was 
also predicted that stimulus saliency v;ould show its effects only 
relatively early in t^.c task vhcn a systcnatic strategy lias not yet 
been dcveloprd, or only early in a problen when a stimulus is beins 
perceived rat^.er than retrieved fron inenory. Finally, it xjas pre- 
dicted that direct trairinn of a lo^^ical strategy vjould be more 
effective than stimulus saliency in establishing systenatic attention 
and coriTGnpondinnly I^ctter roco^-nition in all ar,e groups. 

A 
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Chlldi-on vero rJvor a monory uir.'- In vl>lcl> tliey "cro proaGntoil 
a standard 'itlmuluy for inspoctlon vliich wan tMun roinovod from BlRlit. 
Thou t!:c cliild was asl:ed to locato Erou memory tho standard ntlnulus 
In an array of nix nltornatlvcs. T!)o alternatives and tho atandard 
confji;a.'d nf Mouse fronts containinf, t!irc'^ windows in a vertical 
colu-n t'.rouFh which stimuli ware bad:- proj nctcd . Each window was 
covered l,y a flap, which w'kjm openc.l, allowed the child to observe 
tho contouLs of tlio T.-irdow. TIic opcninc of window flaps was 
recordnd as oliaurvlnp; behavior. 

Tho contents of tho top windows of each house varied among the 
sb: alternatives in the array. Only one was identical to the standard 
viowed previously. For e^;ample, the top window of the standard house 
r.ri.c.'.t contain a toy train. Yhon the top windows of the six houses in 
the array would contain varyirc objects sucl) as a toy plane, a toy car, 
a toy typewriter, etc., with one house containing a toy train identical 
to th.at in the standard. The contents of the middle windows were 
unlforn for all ni>: houses in the array and the sample witl'.in a trial, 
but varied between trials. For example, tl>e middle window of all the 
houses Pir.ht contain a 1 ovl of flowers on one trial and a drum on 
another trial. Tlie contorts of tlio bottom windows of all the houses 
v;ere invariant both within and l>ot"con trials. Hence the contents 
of tl)c top vindows wore always relevant for a correct match, while 
tbr contfi.ts of tho in-i-UHo no.d i-ot tor; windows wore invariant and 
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■--icvara-, .rUU Irrelevancy ,« r„. „orro„ .^Ins „„re 

Obvious tl..nn that of tho n,ldclU v.-i.,do,,= . 

T.™ tral„l„3 condition. „.,„, i„ ^^^^^ 

condition, (soo Tn.io 1;. of t,« ..Moots „oro ta„.„t an 

o.-rv i„= .ospon... ...,ato., of XoC-.tn. nt onl, t„o rolovant „i„do... 

Of oac„ house. x„e ot„or half ,.,ere given onl, „laceho praetioe 
"ItKoot strategy training, m addition, for one-third of the 
-t:J«cts i„ each of these «ro„ps, the top (relevant, „i„do,,s ,,ere 
P..ysicail, salient: for another third of the suhjeots the irrelevant 
kiddie ,.i„do,,s ,,ere salient: and for the re„aini„s suhjects no 
«lnc',v,s ...ere s..lie„t. Finally, there „ere t™ a^e .roups, one 

levels in a 2 X 3 X 2 factorial design. 

Ti.e suLjcct.. .ere si.ty children between three years, five aoPths 
and five years, seven .on.hs in ace. They .ere obtained fro. a local 
^'ay care center and fron the Preschool Laboratory at the University of 
I-sns. They .ere divided at the .edian a«e (four years, si. .onths) 
-to t.o .roups. The ..ean a.e for the younger subjects .as four years 
and the nean a.e for the older subjects .as five years, one .onth. 
Three suhiect. --ho declined to cooperate .ere replaced. T.o .ore 

aubjects .ere replaced due to apparatus fninro . . 

"1 P-racus tailure and experimenter 

error . 
Apparat^u.s 

The appnr.^u. .on...^.., ^^^.^^^.^^^ ^^^^^^ 

- ...v. ....... r........ ..... ,^ ^^^^^^ ^^^^^^^^^ 
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the standard, vas 13 inOics ^.'ide by /,0 inches hich, and contained 
a single house front. Three otl.er boards, comparison boards, 32 
inches T.'ide Ly AO inchcr. h±r.h, contained six house fronts each. 
One such board v;as used for each saliei:cy condition. The boards 
uere placed on vertical stands so that thoy v.-erc: approximately 18 
inches fron the floor. The standard was located to the left of 
Che comparison board. All house fronts were 13 1/2 inches hicl". 
by 5 l/a inches wide. They were of a li^ht purple color with 
oranr.e roofs. Each h.ouse had three windows arranged in a vertiale 
colunn. The «ix house fronts on the conparison boards were placed 
in two row. of three, approxinately five inches apart horizontally 
and one inch apart vertically. The apparatus for a given session 
thus consisted of an appropriate house front on the standard board 
and a correspondino array of identical house fronts on a separate 

cop.parison board, 

Tho house fronts were a r,tatic display for any {^iven session. 
The specific stinuli were back-projected onto translucent material 
coverinr the hack .side of each window in each house. Thus the 
houses appeared the sane frou trial to trial, with only the projected 
figures in the windows l-einc changed. The objects in the three 
windows of th:e standard house were contained on a single 2 x 2 inch 
slide displayed by a carousel slide projector behind the standard 
board. The 13 objects show:- in the six comparison array house fronts 
(three windows each) were cut from color transparencies and mounted 
on acetate sheet, covered by a glass plate, and ^7ere projected onto 
tb.e back of the comparir.on board by an overhead projector so that 
eacli object appeared in one window. 

r.ach house in th.c array of houses had a hook at the top, on 
its roof, on Wnich the subject could place a tag to indicate his 
choice response. Hach window in each house was covered by a trans- 
lucent flap made of projcrtion plastic and attached to the front of 
t>,e house (subject's side) jv.st above tho win.low. The flap revealed 
only a fuzzy imare of the object projected in the window until it 
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\;a.s liftrid by tlie suhject. r.uips v;are hinged at the top and could 
bo ;;rasped !.y a tab at tho botroi.i and f:hus were easily raised hy 
t;.e subject, oue at a tiv.c, to reveal t!,e focused linage beneath. 
A £lap"opei-.iiiL thus constituted a recordable observing response. 

In tlio Control condition, all throe winrious of each .louse vjere 
of the same size, tx-o inches high hy two and three-fourths inciies 
v;ide. In the Saliency Relevant condition, tl^e top vivAoxis (relevant) 
i;ere larger, tv^o and one-half inches by three and five-eighths inches 
wide, and tlie middle and bottoni windows were of the same size as the 
windows in the control condition. In the Saliency Irrelevant condi- 
tion, the middle window (irrelevant) was large (of the same dimensions 
as the large window in the f-aliency Relevant condition) and the top 
and bottOM windows were of standard size. The flaps on the salient 
wiudows were also distinguished by their yellow color, while all other 
win<low flaps were white. "Iienever a set of windows (top or middle) 
were nade salient (larger and. ycllo^.;) all of the corresponding windows 
in both the standard house and the six comparison houses were 
similarly treated. A 22 inches wide by 42 inches long cloth vjas 
attached to the ton of the standard and another cloth (36 inches 
wide by 42 inches long) was attached to the array so that the 
stinuli could bo covered and hidden fron the subject's view. 
Stimuli 

There were three sets of stinuli, a warnup set of four stimuli, 
a training serie-:, of 12 r.tirvali, and a transfer series of 12 
stimuli (.sec Table 2). Tb.c warr.uip stir.uli consisted of circles and 
triangles. The training and transfer stinuli consisted of various 
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of ob,.ct., cue ou. fro. r»r..i.- then p„oto.raph.. and 
la., inco colo. „an.„arenc.« . T,. location o£ t,.,e co„act =ti.ulus 
i„ t>,c ar.a, ranaoni.«. across trials „lth the restriction that 
the correct stinulue a„pear in each of the house positions once in 

• • V t-rArqfer trials. Stimuli were chosen 
each -...lock of six training or transfer triads 

the basis of a pilot study so that they «ere discrioinahle by 
,„re. and four-year-old children. The stimuli in the top-floor 

oil riic;rriininably different 
,.ind»,s of the coDpatison array were all discrlmina 

e«nples of the sa»e category. ,,ith only one stimulus .atchin, the 

standard sti«„lu3 in the top .,i,,do„. The stimuli in the eiddle- 

,ieor .indo„s v.ere identical for the standard and the siK comparison 

r.„ differential cues. The stimuli in th.e hottom-floor „ind»,s .,ere 
aiso identical for the standard and all comparison houses, and 

T^oTi^^vpr thev were invariant not 
«ii,T tim' n rnrnative - however, muy v.^i-v- 
thus were eoually uniniorr.u.u. 

onlv across the array ,,ithin trials, but also across all trials. 
. „„rld .lobe ,.as in the hotton „indo,,s in the training series and 
, .0. of laundr, determent v,as in the bottom .indov,s in the transfer 



scries - 
Procedure 



At" 'any ^iven point in a trial only the standard or the array was 
presented to the subject 'a vie.-. A.t the besinnin, of a trial the 
.tandard was' uncovered and exposed to the child for as Ions as he 
,„„ted to look at it. ..men the child stopped openins windows and 
ioohed a„ay fro. the standard, or when the child otherwise indicated 
..,at he was ready to find "his house" in the array, the standard was 
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.„»„o.,, and .,£tcr a .:o to three ..cond interval t„e array >,a. 
uncovarea. .£tar the child aad cda a choice response the array 

i;as asain covered. 

.Ml sahiccts were eivcn four .,ar.up trials ,,lth sit.ple .,eor.,etric 
stiauli -ta a.ta.,li.h a discriMnatian set and an appropriate ch.oica 
rcponse. the choice response consisted o£ placing a tas on one o£ 
ei.e hco,.: located on the roof of each of the comparison houses. AH 
correct responses .ere reinforced uith ^rhles. „hic,h v,ere traded in 

11 There follov;ed 12 

at the end of the p.ar.e for a snail pri.e. Thexe 

• • . iter.s nurir- varnup and the first two training items, 
training iceras. ujii^.,, r 

. i-r. or^iv three houses v?ith the top 
the conparison array vas reduced to only throe 

th^ three houses randomized across 
vs bottom ro^r locatxon of the tn.ree ..oa 

„l.ls. .n all of the reuainins ite™ all si» house fronts «ere 
„,ed. ror all suhiocts . durin. training, whenever a suhject .ade 
an error, he was re-Pre=ented the preceding iteo. « a suhiect .ade 

error on the sa.e itet, and v,as re-prosented a previous slide 
three ti.es in a r.., on the following trials he was re-presented 
Slide on ,*ich he .ade an error until he responded correctly. 
Hence a suhject advanced through the series only .hen he oade a . 

,,„,,„ the subject had made' a correct response to 
correct response, vfl^en Lne sunj . 

.ach of the trainins ite,.s the session was ended. If a session 
lasted ^re than 15 to 20 .innte. the session „as terminated without 
conpletion of training. If ^ suhject required .ore than one training 
,ession. the following session started on the last correct itet, of 
„1, precedinr, session, however, if a suMecfs response was correct 
„„ the last t,,o iters of the training series, the following session 



13 

20 



started on the ne:<t to last slide of the previous session. This pro- 
vision i.elped to equate the number of training trials across subjects. 
The instruct ions for the task arc located in Appendix A.^ 

The transfer series of stinulus items was civer. in the next session 
after completion of the traininf, series. Just prior to transfer, 
however, the subject vas ".iven a revicv; of training, consisting of 
presentation of tl-.e last three training items. The backup procedure 
followinr, errors vas u?ed (thou-h rarely needed) in the three review 
items, I-.ut not on the transfer items. 

An observer recorded the follouin;:. variables: The nur.ber of 
obser^'inr. responses to the relevant and irrelevant uindovTs; the 
duration of the subject -s observing response to the top-floor window 
of ti,e standard house front (during inf^pection) ; the latency of the 
subject's recognition choice (tined from vrhen the subject opened the 
first window flap), and his recoruition accuracy. The experimenter 
also recorded looking behavior. All sessions were tape recorded. 

Strate;',y Training, f-trategy training consisted of a combination 
of modeling, fading procedures, and verbal instruction. On the first 
four trials Orarna.p) the subject -as asked to point to a house with a 
stinulus in its top -indow in order to develop a sinple discrimination 
and an appropriate indicator response. For this purpose, on these 
trials, only tlie top '-indow of the standard contained a stinulus, and 
ti,e other two windows were dark. In the array, all niddle and bottor.i 
windows were also dark, and only one ton window; contained a stinulus. 
This stinulus always r-atched t'le standard, so that only a presence- 
absence discrimination was required. Stirauli were introduced in the 
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top windovs of t:..e other houses ou the first trainln, trial. On this 
itor., the experxrenter de, .onctratecl a strategy of looking at all of th 
top wiudovs, clearly identifying and labelins the stir.mli, and then 
choosinr the correct h.ousc. Array exhaustion (looking at all of th.c 
top vindov-s, clearly identifying and labelin, the stir.uli, and then 
choosing the correct h.ouse. Array exhaustion (looking at all compari- 
son houses before choosin, one) v.ns prompted during the first four 
training iter.s.' This prompting v:as discontinued after the fourth 
training ite... In addition, the subject was asked to label the con- 
tents of the top ..indo. of the sa.ple house, to look at it carefully, 
and to try to re.en.her it so th.at he could fi.d it later. Following 
each look to an irrelevant window, the subject was reninded that 
such look, were uninf ornative . This procedure was in effect for 
wannup and training, Lut was rarely needed after trial 8. On the 
seventh training iter, the stinuli in the niddle and botto. windows 
,^ere for the first tit.e .,ade dir.ly visible by projecting their 
inage. through polaroid plastic, .-hile all top windows continued 
to display stinuli at full brightness. Pn this iten,, the redundancy 
of the contents of the mddle and bottor-. windows was explained to 
the subject and he was told that he therefore needed to look only 
in the top ...indows. On training iten. 10 and thereafter for the 

• • ^,,,1 fr^cif iter's the stimuli in all vrindows 
remainder of the training and test iter.o, c.i>. sl 

were projected at full ' rightner.s . 

Placebo Practice. Subject, in the Placebo c^di,tiorw^ere given 
in,..,tructLons to natch the standard. The stinuli were projected in 
all of the windows at full strength throughout. Mo relevancy 
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.n.-.trucCion., no pro.PCs, ana no no.elin. of array ex.auscion of Che 
eop .in.o.s was .iven. Placebo subjects .ere, — . reninded to 
„y to roncr;ber the standard and find.Us natch in the array. 

Transfer Itens. Che 12 transfer itens were all new, and .ere 
construc.ed and displayed exactly the sa.e as the last three trainins 
icens. Strategy and Placebo subjects .ere treated identically; no 
..onpts or reminders .ere ^iven. nnrbles .ere delivered follo.in. 

- no bicV-up procedure ..as employed follo.in3 errors 
correct responses: no bacic up pi.ui.u 

o^ nr full illunination. The saliency 
and all stimuli .ere present at full inur 

, o -in train in". The same observing and 
conditions .ere continued as in trainm.,, 

choice response variables .ere recorded. 
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Analyses of variance. v:ere conputed on two measures of recognition 
accuracy and on a number of neasuros of t>.e subjects' looking behavior. 
The measures of recall accuracy consisted of the nur.ber of trials needed 
to couplcte the training itens and the total nui^ber of errors in training 
and also in transfer. Looking behavior was analyzed separately for the 
standard and for the array of alternatives. The measures of looking 
behavior at the standard ircludod the total nun,be.r of looks at the 
top window, the total nunber of looks at all three windows, tl,e propor- 
tion of the total nunber of looks directed to the top window, and the 
length of tir,e spent looking at the top window. The measures of 
looking l:ei-.avior for the array consisted of the total number of looks 
at top windows, the total nunber of lool'.s, the proportion of the total 
number of looks directed to top windo.;s . the proportion of the total 
number of top windows in the array that were observed at least once, and 
ti,e latency fron array exposure to 'choice. Sur-r.ary tables for these 
analyses of variance arc located in Appendi:: E. 

Observer reliability on looking be!>avior was analyzed. Six subjects 
were selected for reliability assessment. They were distributed over 
tb.e period of data collection and chosen so that tlie different types of 
training conditions and age groups were approximately equally represented. 
The combined observer reliability (for the standard and the array) 
was .07 for training and /T. for transfer (two tines the nunber of 
agreements divided l>y the sur. of tb.e looks recorded by the experi- 

24 
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The combined ol scrvor reliability (for the-! staiulard and the array) 
\;a.s .97 for trainin:^ and .93 for tran-^f^r (t^^o times the number of 
aj^reertents divided by the sur\ of the looks recorded by the experi- 
ncrtcr plus tliose recorded by the observer). The experimenter's 
record x.'as used for analysis except when that record was inconpletc 
(seven records). For those sessions tlie observer's protocol was used. 
Training; 

jvcccy'.nition Accuracy, The results indicated a strong effect of 
strate[»y traininr^ for children at hot!) age levels. Strategy subjects 
rcnuired fe\'er trials to conplcte traininf; than did Placebo subjects 
(£ (1,43) = l",ril, £ < ,00].), Tlic nean trials to criterion were 
15,83 and 45,33 respectively, Stratef^y subjects also made fev;er errors 
than did Placebo subjects (F (1,43) = 37,55, £ < .001) as indicated in 
rif;urc 2. There i7as also a si^^nificant nain effect of stimulus 
saliency on errors (F_ (2,48) = 4,09, jp < .05, one- tailed test), By 
multiple _t tests ; subjects in tlie Saliency Irrelevant .condition made 
significantly nore errors tb.an subjects in the Control (t^ (38) = 
2,31, J) < .01, one-tailed test) and the Saliency Relevant (t^ (38) = 
2,44, 2. '^^y one-tailed test) conditions. This difference v;as due 
to the larger niinbcr of errors r,'ade by Placebo suhjf^cts in the 
Saliency Irrelevant condition, as evirlrnccd by tb.c significant 
saliency by type of training interaction (F (2,43) =5,41, 
p < ,01) depicted in Figure 2, Placel^o subjects in the Saliency 
Irrelevant condition nadc more errors than Placcl.o subjects in the 
Control condition (^ (13) = S.^"*!, p < .01, one- tailer^ test) and the 
Snlioncy i:olcvnnf rordiMon ( (TH) - 3.^0. p < .005, ono-~tailed test), 
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a difference not found anonp, Strategy subjects. The Placebo subjects 
in the Saliency Irrelevant condition also made si^nif icantly more 
errors than Strategy 5?ubjects i:\ nil conditions (sec Table 9, Appen-- 
dix B) . Strategy subjects showed only nonsignificant "effects of 
stimulus saliency. 

I^(>ckin^,__Dehavior . Tho training data on lookin<> heliavior uere 
analyzed on comparable sets of six trials for Placebo and Strategy 
subjects. These sets of trials consisted of the last six trials of 
traininf^ for th.e Strategy subjects and trials 11^-16 for the Placebo 
subjects. The last six trials were chosen for the Strate^^y subjects 
because oi\ these trials stinuli appeared in all of the v/indows of 
the houses and pronpting v:as minimal- These conditions v/ere similar 
to those for the Placeho suV)jects. Trials 11~16 x/ere chosen for the 
Placebo subjects to equate the groups for approximately the amount of 
tine spent on the task. This set of trials V7as selected by determining 
the nean nunber of trials necessary to complete training for the 
Strategy subjects (ir> trials) and by counting back five trials. 

The looking 1 er.avior of the subjects V7as analyzed separately 
for the standard and t!ie array of alternatives. Overall, Strategy 
subjects lookod at tl-.e top v/indovr of the standard significantly 
longer than dir^ Placebo .subjects (F (l/*8) = 16-30, £ < .001). They 
also looke?^ at significantly fcvrer uindoT/s of the standard (F (1,48) - 
116.33, j[) < .001) than did Placebo subjects and devoted a greater propor- 
tion of their total nunber of looks to the top T;indo\7 (F (1,43) = 445.30^ 
J) < .001). There were no significant main effects of age and stimulus 
saliency. The results for tlie above variables are summarized in 
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Table 3. 

Fif^ure 3 depicts a significant interaction betuoen age and 
stimulus saliency for the proportion of t;\e total number of looks 
•iircctod to the top yrindov; of the standard (F (2,A8 = 3.50, £ < .05). 
Younj/, children devoted a significantly larger proportion of their 
looks to the top v/indow vhen it was salient than when the middle 
window v/as salient U (13) = 2.6C>, £ < .01, one-tailed test). There 
i;as no significant effect of saliency for the older subjects, although 
chore v;as a trend in the opposite direction. In addition, the younger 
subjects devoted a f.rcatar proportion of their looks to tlie top 
uindov; when nalient than t!ie older subj ects (t_ (18) = 1.3A, £ < .05, 
one tailed-test) , and a lower proportion of thoir total number of 
looks to the top \;inciov; than the older sii^jectP when the irrelevant 
middle window v;as salient (_t (10) = 1.96, £ < .05, one-tailed test). 
In other v/ords, the younger subjects were influenced by the saliency 
of the relevant and irrelevant windov^s nore than the older subjects. 
There vzere no significant differences in the total nunber of top 
windov;s observed. This was largely due to a ceiling effect: all 
sul;jocts looked at the top window of the standard. 

On the array of alternatives, Strategy subjects made fewer total 
looks at tiie windov/s in tlie array tlian did Placebo subjects (F (1,48) = 
43.62, £ < .001), but there were no significant differences between 
groups in the rav7 nunhor of looks at top windows. Therefore, Strategy 
subjects devoted a nuch liicbor proportion of their looks to top vjindows 
tlian did Placeho stihjncts (F (1,/)S) = 15^1.74, £< .001). I^oreover, 
Strate.'^y subjects i^ad shorter latencies to choice than did Placebo 
subjects (_F (l,4o) = 18.46, £ < .001). The results on these variables 
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To bio 3 

Lookinc! Dehavior to Standard in Training 





Strategy Traininn 


Placebo 


Practice 


[lean Duration of 
Looks at tho Ton 
l!indo\' 


37. r? 


13 




I'ean ilunber of 

Looks at All 
'lindov/s of the 
Standard 




18 


1 


Hean Proportion 
of Total Looks 
Directed to the 
Top I'indoi/ 


.97 




1 


*Saliency conditions 


and aqe groups are conbined. 
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are summarized in Table '» . Apain, there v;o.re no sip.nificant main 
effects or Interactions involving, age or saliency. 

l/hen the data i;ere araly^ied for the proportion of different top 
i/indov7S available that i;cre observed at least once (percent array 
exhaustiori) , there v/as an interaction betv/een type of training and 
age (F (1,A3) = 4.94, £ < .05). Younger Placebo subjects looked at 
a greater proportion of tlie different top v7indov7S available (Mean 
proportion = .32) than did the older Placebo subjects Clean propor- 
tion = .r,3), (28) = 1.73, .05 < £ < .10, t\;o-tailed test). This 
effect was not present for the Stratej^.y subjects. The younger 
Strater.y sulijects looked at a mean proportion of .69 and the older 
Stratef;y sulijects looked at a mean proportion of .80 of the different 
top i;indoi?s available. 
Transfer 

Lata vjore analyzed for all 12 trials of the transfer task (excluding 
tlie rcviev; of traininj];) . 

r.ecop.ni tion Accur acy . Overall ^ Strategy subjects made signifi- 
cantly fex/er errors in transfer tb.an did the Placebo subjects (£ (1,48) 
= 31.74, p. < .001). Strategy subjects had a mean of 2.00 errors in 
tran.'-ifer and Placel.o subjects had a mean of 5.73 errors in transfer. 
There v/ere only nonsip.nif icant effects of age and stimulus saliency. 

Lool:inf^ Leh avior . Overall, Strategy subjects had fewer looks 
at the \;indoi-7S of the standard than did the Placebo subjects (_F (1,48) = 
158.^0, J2 < .001), but there rras no difference between the groups in 
the total nur'ber of lool'is to tlie top r/indox; of the standard. Hence, 
the Stratef,y subjects devoted a greater proportion of their looks to 
tl;e top windov; of tlie standard liousc than did the Placebo subjects 
(F (1,4C) = 235.16, 2. < -^01). The Strategy subjects also looked at 
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Table 

Looking Behavior at the Recognition Array in Training 





1 


Strategy Traininc) 


Placebo 


Practice 


i 

! Flean flunber of 
i All Looks at 
1 '/indov/s in the 
i Array 




7P 




flean liiinbGr of 
Looks to Top 
'lindc'-'S in the 
Array 




i.« > 


.70 


iiean Proportion of 
the Total flunber of 
I Looks Directed to 
Ton 'iindov/s in P^rray 


.98 




.37 




Latency to Choice 
in sec. 


138. r2 


205 


.P.3 





*SaliGncy and age groups are combined. 
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the top winder of the stcindard lon^jer than tlii^ Placebo subjects 

(F (1,A8) = 15.5:*, £ < .001). There v;ere no significant main effects 

of age and stiuulus saliency. These results are suniniarized in Table 5. 

As In training there \;as a sif^nificant interaction betv;een age and 
saliency for the proportion of the total number of lool:s devoted to the 
top \;indoi/s of the standard (F (2,^8) = 3.21, £ < .OS). This interaction 
is depicted in Fif^ure A. nider subjects devoted a significantly larger 
proportion of tltoir looks to the top windows when the middle windovj vjas 
salient than when the top window was salient (_t (18) = 2.23, £ < .05, 
tv/o-tailed test). There v;ere no such significant effects for the younger 
subjects, althou^n^h there \-as a trend in tlie opposite direction. Older 
children devoted a significantly larger proportion of their looks to 
the top \;lndo\j v^hen the rdddle v/indov; was salient than did younger 
subjects U (10) = 1.31, £ < .05, one- tailed test). 

l/hon looking at the array of alternatives in transfer. Strategy 
suhjects follo^^cd the routine of looking at only tlie tcp v7indows. They 
nade significantly fe^'er total looks than did Placebo subjects (F (1,^8) 
= AA.o3, £ < -001) J but devoted a greater proportion of those looks to 
the ':op windov;s (J^ (1,AS) = 255.49, £ < .001). In addition, Strategy 
subjects }\ac\ significantly shorter latencies to choice than did the 
Placebo subjects (F (1,43) = 1^.19, £ < .001). There uere no signi- 
ficant differences in the total nunber of looks at the top windows or 
in tlie proportion of different top windows observed at least once in 
the array- The effects of age and saliency on these variables v/ere 
noniiignif icant , The ncans for the Placebo and Strategy subjects in 
the above variables are sunniarized in Table 6. 
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Table 5 

Looking Cehavior to Standard in Transfer 






— I 




Stratcny Training 


Placebo 


Practice 




f^ean Puration of 
Loohs at the Ton 
I'indow 




no 




i 


fioan ilunber of 

Looks at All 
VMndoiiS of the 
Standard 






.27 




[loan ProDortion 
of Total Looks 
Directed to the 
Ton 'h'ndo'i 






.n 





*Sa1iency ccnditions snc' age groups are conhined. 
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Table C 

Looking riohavior at the Recognition Array in Transfer 



1 

j 


Strateny Traininci 


Placebo Practice 

1 

\ 


I'e?,n f lumber of 
An Looks at 
V \ nv.'v.u 'b I.I Ut it- 
Array 


71 .?0 


' " 1 

1 

IPl .03 


\ I lean Fliir'ber of 

LC>Or.b to 1 up 

j ''in''io''S in the 
1 Array 
1 




t 

1 


\ — — 

j fiean Proportion of 
the Total liunbGr of 
Looks Directec! to 
Ton ''indows in Array 




1 

AS 


I'oan :'unber of Different 
i Top '.Mndovjs Observe^! 


r>^.07 




Lat'^ncy to Choice 
in sec. 


?.nj7 


^61 .ni 



*Sa1iency and age groups are combined. 
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There wore no r.if^niCicaiit tliCf orenccs In lookinr, behavior botv?oon 
training, and tranr-fcr- ^'Uily four chilclrov^, all older subjects in 
thu F^laceiu) condition, !*)ho\;ud an increased nroportion of looks at top 
''t;indo\'s • 

DlSCUSSiOI! 

Kf fects^ tjatcj^Y^ T^r'a_im.^^ 

Stratej'.y traininf^,, as predicted, produced more selective observing 
behavior, faster learning* in training, and better recognition in training 
and transfer tlian did placebo practice. Furthermore, strategy training 
had nore v;ide ranginr. and stronp.er effects than did stinulus saliency. 

Stratef;y trainino; nay have had very strong effects because it 
consist^-id of several concurrent nanipulations . These manipulations 
included fading, r,odeling, verbal instructions, and prompting. Some 
of these components, such as modeling]; and fading, nay have been more 
coiipatil. Ic v/ith the younger child's more perceptually based nonverbal 
approach to the task. Other components, such as verbal instruction 
and proriipting, ray have been n^ore compatible uith the older child's 
more verbally-based orientation. Further research is needed to 
dctcrnine the effectiveness of each of these components of strategy 
training for young and old children. 

The selective focusin;: of attention attained under conditions of 
strategy training for three-year-olds \ras similar to the selectiveness 
of attentioii found only in much older children in other studies 
(Lelman, 1972; Pick, Christy, Frankel, 1972). In such studies, no 
inr,tructions or only verba] instructions uere given (e.g. Lehman, 1972). 
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This outcona doeri not clononstrate that the preschool child lacks the 
capacity for clevclopin;: selective attcntional stratejUes, Instead the 
preschooler appears to have difficulty in distinguishing relevant from 
irrelevant liif ormation , in inliibiting a motoric response to irrelevant 
information, especially \;hen it is perceptually salient, and in 
estahlishiuj:, a systematic routine for observing the stimuli in the 
absence of strategy traininp, . \7hon given experiences compatible v;ith 
his usual mode of responi^e and dcjigned to develop a systematic 
attondln^', strategy, h.e can perform as v/ell as much older children. 

Totli tr.e Strategy and Placebo subjects j by the tine they had 
completed training, had some routine for performing the task. For 
the Strategy subjects it v;as to look at the top wj,ndq.v;s • Placebo 
subjects tended to open each window, top, middle, and bottom, of each 
liouse, and then make a choice. This type of observing behavior was 
not as efficient as that of the Strategy subjects because it took 
more time and required more looking behavior. I'onetheless , it X'/as- - 
a systematic routine, and like t'le trained strategy, it served to 
eliminate the effects of saliency. Although the Placebo subjects took 
many more trials to complete training th.an did the Strategy subjects, 
the Placebo su]>jects completed training and achieved a similar level 
of competence in perform.ing the task. Once a systematic strategy for 
performing the task had been established, stimulus saliency was no 
longer an important variable. 

Young Placebo subjects in training loolied at a greater propor- 
tion of the available top \*indows at least once than did the older 
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Placebo subjcctii. There uas no difft?riM^co on this Vciriable (exhaustion 
of the array) for the StraCe^'.y subjects. This effect may be clue to 
the fact tliat some of the younpor Placebo subjects appeared to be 
playiny, a i^anie of ''o\Hin each window and name the picture'* rather tlian 
perforninp, t!ic task of "find your house/' Hence the younger subjects 
looked at more different top \ indov;s than did the older children, who 
r.erely looked until t'^ey found the correct house, A comparison of 
t^'C strategies of the Strategy and Placebo subjects in transfer 
su5'.f';ost:5; that tiie selectiveness of attention involved in the strategy 
of looking at only t!ie top windows v/as more important for accurate 
recognition in tliis study than \iar. the exhaustiveness of the 
strategy • 

It is interesting to note that t!ie Placebo subjects, whose routine 
was to open all of tl^.e winJ.ows and then r.ake a choice, had in effect a 
strategy vrb.ich enabled theni to recall the relevant information but did 
not exclude tlie irrelevant infornation, r study with older children 
night deternine vjhetl^.er the raost inportant developmental change in 
attention tnat occurs i-ith age is an improved ability to recall infor- 
mation or to exclude irrelevant information. Current data favor the 
latter. 

L.ffects of Stimulus Saliency (Relevant an d Ir relevant)^ 

Stimulus saliency had an effect on errors in training, but not on 
tiie nut..ber of trials needed to complete training. It had an effect on 
observing behavior in both training and transfer, but only in the 
early part of each trial when the subjects were observing the contents 
of t!>e standard house. Saliency did not affect the proportion of the 
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total loolis; t\ c\t moto. rlirectocl Lo t-*a relevant \dndowt3 of tlie array* 
Tlu!;;a results arc conr-istont \'it'\ tlio iiypothosin that stimulus snlicncy 
has more transicMV: cCfoctM thnn Iov,ical task stratoRies once tliey are 
tlcvoloped. Thc^^^ also support tho notion that salicMicy as a clctcrmlnaat 
of attention in replaced 5 y systonatic o^^ijervin*', stratcr»ies v'hen they 
are availahlc. 

In trainiiif;^, the lookinj^ 1>e!iavior of the younger children was 
affuctc'd roro hy the salioncy of the top and middle v;indov;s of the 
standard thtan i;as that of older children. Those results support the 
hypot.ic?.sis tliat salicncy plays a more ir^portant role i>/hen stimuli 
are heiuc initially perceived than \']ien tlicy are bein[^ matched from 
nemory. In transfer, older children looked at the top vindoT/ more 
v/hcn tlie niddle v;indo\/ v;as snlic^nt. There also vas a nonsignificant 
trend for th.e same type of responding; anonj?; tho older children in 
training;. The saliency of the middle v7indox' may liave served to 
renin<.l t-\Q older suivjcctn of the irrelevancy of the middle and bottom 
windows and therefore, to avoid looking, at then. This x-rould be an 
indirect effect of saliency at a loP:ical, rather than a perceptual 
level. IJhen saliency vjorked in a direct fashion, !io\;ever, it 
attracted attention only in younr.er childfen, as predicted- 

It is inportnnt to note that logical strategies may not alv/ays 
be superior to stimulus saliency as a means of organizing attention- 
Uhotlier stimulus saliency or a logical task strategy is a more 
cLficiont determinant of attention may depend on the nature of the 
task. The task in this study placed more demands on the child's 
cognitive capacnties than v/ould a more perceptual task. Perhaps 
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in a more perceptual tasl:, stinulus ijaliency M;ould play a more 
enduring role. 

For tlie PlaceLo subjficts, the Saliency Irrelevant condition 
increased the nuiubcr of errors more th.an the Saliency Relevant con- 
dition reduced it. Luria (19G1) and IJliitc (1965) have suggested 
t'lat the main problem in children's discrimination learning is a 
lack of in^iibitory mechaniyms. Tjiiite (l9r:5) argues that children 
under nzo. five typically rer,pond to a stimulus situation automatically 
and with t^^e first available response. Later in development, this 
type of response becomcf; superseded by a more cognitive and abstract 
level of rer,pon^.c. At tlie latter level, the previously automatic 

response may be in:iil>ited so that a more complex decision process 
way determine behavior. Behavior at the cognitive level of response 
■appears to be niore syste-.natic and planned, and in a task situation 
is usually more reliably correlated vrith revrard . Subjects in the 
Saliency Irrelevant condition nay have had . difficulty in inhibiting 
their attention to the irrelevant stinulus. 

UoT/ever, Placebo subjects in the Saliency Irrelevant condition did 
not open irrelevant window flaps any more than did the Placebo subjects 

in the Control or Saliency Relevant condition. It may be that the 
Placebo su^iccts in the Saliency Irrelevant condition matched sometimes 
on the basis of the middle i/indovjs, all of uhich were the same as 
^ho n-ffldlc v/indory of t]ie Standard, so that they responded correctly 
only by chance, or that they matched partly on the basis of the 
contents of the top and middle middle \7ind0us x;hich was confusing and 
more likely to result iu erroneous responses. 

An analog of IJliite's (1^05) developmental shift from a fast- 
acting associative level of response to a more cognitive level of 
response was found at a single age level for the Placebo and Strategy 
subjects in this stndy. Placelo subjects, like young children, were 
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acting at a nore associative Ir.vci of responr;e. Strategy subjects, 
on tl:C other hand, v;ere trained to inhibit tl'.eir response to the 
irrelevant stimuli and uerc p.ivcu an attentional strategy v;horehy they 

could efficiently find thv correct stimulus. In this way they resemble 

the older cliildrcn described by IHute's (1^65) hypothesis. 

jCon elusions 

In sunnary, at least for the task studied hero, it appears that 
percci>tual saliency of stinulus features is a more transient detcr- 
ninant of selective attention than is a systematic logical scanning 
routine, regardless of hov/ that routine is acquired by the child. 
The evidence for tiie transcience of perceptual saliency determinants 
lies in three findings: (a) younser children vrere more susceptible 
to direct saliency effects than \7ere older subjects, (h) saliency 
effects v;ere more evident during training, than during transfer, 
especially for Placebo subjects, and (c) saliency effects on the 
initial inspection of the standard on each trial continued over more 
trials than did such effects on searching the recognition array. 

Secondly, \7hile all subjects eventually developed some appro- 
priate routine for systematically attending to relevant features, 
th.e strategy of. selectively attending only to relevant cues as taught 
to Strategy subjects \7as more effective in promoting rapid progress 
through training and reducing errors. 

Finally, the massive effects of the strategy training package 
demonstrated in this study probably resulted from the differential 
ef fectiveuo:;s of the separate components- Some of these may have 
been more effective for younger and others for older children. The 
syster.iatic differentiation of these effects is of top priority for 
the next study in this series. 
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